Objective: Stem cells are of great interest for regenerating disturbed tissues and organs. These cells are commonly isolated from the bone marrow, but there has been interest in other tissues in the recent years. In this study, we evaluated the possibility of isolation of stem cells from oral connective tissue and investigated their characteristics.
INTRODUCTION
Stem cells, which have high growth and differentiation potential, have been of great interest in the recent years. Their properties, culture condition and their efficacy to regenerate injured tissues have been evaluated by many researchers. These cells are defined with two distinct characteristics for the first time; self renewal (producing daughter cells) and the capacity to differentiate to many cell lines [1] . Mesenchymal stem cells have the potential to differentiate to chondrocytes, osteoblasts, fibroblasts, adipocytes and many mesenchymal tissues. These cells are present in many tissues and organs such as the muscles and bone marrow [2, 3] . The aim of this study was to obtain stem cells by means of an easier and more comfortable method, with no more tissue loss, trauma to tissues and postoperative complications. So we decided to use oral soft tissue, which is always available, has fewer complications after surgery and also has good blood supply.
MATERIALS AND METHODS
In this experimental study, bone marrow and soft tissue samples were isolated from an adult healthy dog. The procedure was conducted under general anesthesia. At the beginning, 10 ml bone marrow sample was harvested from the dog's iliac crest. The sample was diluted with the same amount of PBS and centrifuged at 400gr for 20 minutes. The mononuclear cell layer was then collected and rinsed with PBS solution. The cells were expanded with DMEM containing 10% FBS in flasks. After 24hours, non-adherent cells were removed and new culture medium was added to the adherent cells. This medium was changed every 3 days. The samples which were obtained from the oral soft tissue were broken to small pieces. After adding collagenase I, the samples were incubated for 45 minutes in 37°C. The other processes were just the same as the processes carried out on bone marrow cells. When the confluence of adherent cells (bone marrow and oral soft tissue cells) reached the amount of 80-90%, they were washed twice with PBS solution and released from culture surface by using 0.25% trypsin-EDTA solution and plated in tissue culture polystyrene flasks. Primary cultures of cells proliferated until reaching a confluent growth-arrested condition. The rate of cell proliferation was calculated by measuring the population doubling time after passage. Then the medium was changed to osteogenic medium (DMEM containing 10% FBS, 10 -7 M dexamethasone, 69 nM insulin and 0.2 mM indomethacin.) Twenty one days after osteogenic differentiation, Alizarin red staining was conducted for assessing differentiation. Oil red staining test evaluated adipocytes differentiation after 31 days. To evaluate colony forming cells, 100 cells were plated in 10cm dishes containing DMEM and 10% FBS. Culture medium was changed every 3 days. The samples were then stained, making it possible to count the number of colonies. This test was repeated three times for each cell group. Five days after the beginning of osteogenic differentiation, the genes; namely, GAPDH (glyceraldehyde-3-phosphate dehydrogenase), TBP (TATA box binding protein), ALP and Osteocalcin) were evaluated by RT-PCT. Details of temperatures, times and cycle numbers are shown in Table 1 .
RESULTS
In this study, cell populations derived from dog bone marrow and oral soft tissue were morphologically similar. They were visible as adherent spindle-shaped and fibroblast like cells at the bottom of the plates. Figure 1 shows these cells after second passage. Alizarin Red staining on the 21st day showed that the observed deposits are calcified in both groups. Bone nodules stained with alizarin red are shown in Fig 2. Oil Red staining on the 31st day did not show any adipocyte differentiation in the cell groups.
Colony counting in hematoxylin stained samples demonstrated that oral tissue colonies occupy 36% of the plate surface which was more than that of the bone marrow colonies occupying 29% of the plate surface. Cell proliferation evaluated by Population Doubling Time (PDT) test was more in the bone marrow group in comparison to the oral tissue group with a PDT of 24 hours and 30 hours, respectively. The results of assessing GAPDH, TBP, Osteocalcin and ALP genes are demonstrated in Table 2 . PCR results described in Fig 3 indicated 
CONCLUSION
In this study we cultured oral connective tissue cells. Based on the fact that their morphology, self-renewal capacity, high proliferation rate and osteogenic differentiation potential was the same as bone marrow stem cells, we concluded that these cells have the special properties of stem cells. Ultimately, we suggest using flow cytometry in later studies in order to evaluate cell surface markers.
